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(1) Japanese Patent Application Laid-Open No. 10-187772 (1998): 
-METHOD OF ASSISTING IN GENERATING MODEL PARAMET 
DEVICE THEREOF" 

The following is an extract relevant to the present application. 

Steps of a method of assisting in generating model parameters accor&mg to 
the first preferred embodiment of the present invention will now be described with 
reference to a flowchart shown as Fig. 1. As a step 100, a desired device 
characteristic and data such as variation of process parameters are inputted from a 
data input and output section 2 and stored in an internal storag^ection 9 or an 
external storage section 3 in Fig. 2. ^ ^ 

A data processing section 1 calculates a model pard^tei^nsit^^y using a 
circuit simulator 6 as a step 102, and calculates a process pai^eterrfensiAdty as a 
15 step 104. The steps 102 and 104 can be performed independe^^wf^^acn other. 
The model parameter sensitivity is calculated near a referenceTftgdel parameter 
using a reference model parameter 10 stored in the external storage Action 3 and a 
name of a device characteristic of interest inputted from the input and output 
section 2 as input data. This process is based on the fact that the model parameter 
20 sensitivity can be regarded as linear when calculated near a reference model 
parameter. Likewise, a process parameter sensitivity to a model parameter is 
calculated near a reference process parameter set using process information, i.e., a 
reference process parameter and a mask data indicative of a mask pattern. 

As a step 106, an estimate process of the amount of change in a process 
25 parameter is made using a difference between a desired device characteristic and a 
device characteristic indicated by a reference model parameter set, and the 
respective sensitivity of the model parameter and the process parameter provided at 
said step 102 and 104. Specifically, the estimate process of the amount of change 
AP in a process parameter is made as follows: 

(1) In a case of 1 characteristic and 1 process parameter, an equation (1) is 
formulated, from which an equation (2) is derived. AD denotes the amount of shift 
in a device characteristic, 
dD 
dSi 

denotes a model parameter sensitivity, and 
dSi 
dP 

denotes a process parameter sensitivity. 
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(2) In a case of M characteristics and M process parameters, an equation (3) 
is formulated. AD denotes the amount of shift in the ith device characteristic, 
6Di 

asv 

denotes a model parameter sensitivity with respect to the ith device characteristic, 
5 and 

dSk 
dPj 

denotes a process parameter sensitivity to the kth model parameter. 

The above equations determine the amount of change A P in a process 
parameter by a linear approximate expression using a model parameter sensitivity 
10 and a process parameter sensitivity. #S 

Next, as a step 108, the data processing section 1 detgjjmin^a ^del 
parameter which indicates the desired device characteristic usi% the^ro^s 
parameter sensitivity provided at said step 104 and the amount oI^ghan^iii<j& 
process parameter provided at said step 106. This calculation %a rtfodel 
parameter set can be performed as shown in equations (4) or (5) using a val^ Si typ 
provided by the reference model parameter 10 stored in the external storage section 
3. The equation (4) applies for a case of 1 characteristic and 1 parameter and the 
equation (5) applies for a case of M characteristics and M parameters. Further, as 
a step 1 10, the optimization of the provided model parameter is performed using an 
20 optimizer 7 or/and a RSM (Response Surface Model) generating tool 8 to output the 
results. Specifically, the value of the model parameter is adjusted setting the 
model parameter set provided at said step 108 as an initial value, so that a 
difference between a desired device characteristic and a device characteristic 
indicated by a model parameter set becomes smaller than or equal to a 
25 predetermined tolerable value, thereby making it possible to output a model 
parameter set more conformable to the desired device characteristic. 
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